increased along with the development of the Global Production Network. Contemporary debates are on opportunity to benefit from economic globalization by linking production into global production network. Recent specific studies identify the determinants of participation involved using various methodologies, but are less detailed on discussing some economic shocks embodied within. Although in its development, the global production network was affected by the economic crisis in 
INTRODUCTION
International trade for semi-finished goods has increased along with the development of the Global Production Network (GPN) and the spread of distribution among countries. The phenomenon shows that the division of global production forms a new economic pattern and occurs almost all over the world. Meanwhile, countries in East Asia which are the pioneers in the development of this economic pattern, have been running for 3 decades. Developed and developing countries jointly interconnect production and distribution facilities for shared economic benefits.
The debates are on the opportunity to reap gain from globalization of economic by participating in global production networks. The level of participation has been measured by several studies with various methodologies. Recent studies have shown empirical data and evidence of linkages or participation in GPN. An example is the Ando and Kimura (2005) research that identified the international production/distribution network at the company level in the machinery industry (General, Electrical, transport equipment, and precision machinery).
Researches specifically identifying the determinants of participation in GPN evolved by using various methodologies. The research of Kimura et al. (2007) and Athukorala (2011) formulated the determinants of participation in global production network by applying gravity method. Meanwhile Kowalski et al. (2015) measured the participation of developing countries in GVC using regression based on Domestic Value Added. Banga (2014) studied how to measure a country's participation in the Global Value Chain (GVC) through the forward linkage ratio of backward linkage, in which GVC is a value added term of a global production network based on a concept developed by Koopman et al. (2011) . Meanwhile, the determinants of global production network participation formulated by Soejachmoen (2014) are specifically on the automotive industry of 98 developed and developing countries based on the theory of production fragmentation initiated by Jones dan Kierkowski (1990).
In its development, the global production network was also affected by the economic crisis in Asia in 1997/1998 and the economic shock in 2008/2009 which caused contractions in both periods. The WTO report 1 stated that the 1997/1998 Asian economic crisis caused the world trade to weaken due to the declining demands from Asian countries in terms of petroleum, capital goods and industrial commodities. In the period of 1997/1998 , export performance from Asian countries significantly declined accompanied by falling real currency values and rising unemployment. The economic globalization (integrations of production and inter-state finance) in Asia since the 1980s has been linked to the rapid escalation of economic shock. Indonesia was facing the worst economic crisis where the GDP fell to 23% in the period of 1996-1998; the same thing faced by South Korea, Japan, and followed by other Asian countries. .
In various studies, the economic shock in 2008/2009 was also allegedly linked to the development of the global production network. Krugman in [14] stated that the vertical integration of global production was more likely caused by the great contraction of trade in the 2008/2009 crisis compared to the Great Depression in 1928. Athukorala in [4] also explained that in 2008 the trade contraction by East Asian countries felt greater than the contraction of world trade. Among East Asia countries, Japan was most affected by the crisis in 2008 due to reduced demand for final goods exports to China [7] , as well as reduced demand for capital goods and high end consumer durables goods to America and Europe [4] .
The academic debates are on the opportunity to benefit from globalization of economic through participation in GPN. Given the condition of economic shock occurring, then it is necessary to do further research. It is important to consider the trade contractions occurring in both the 1997/1998 economic crisis and the 2008/2009 economic shock at deeper levels of research analysis; thus, a better understanding on the relationships between variables will be achieved. In the existing researches, the participation of global production network has not considered the condition of trade contraction, whereas it is allegedly very influential on the research results. This study aims to answer the question whether by considering the contraction of trade, as a structural break in the study, will show the causality relationship between trade contractions and the participation of global production network. Applying structural break as a technique in analyzing the research is expected to result a clearer picture on the causal relationship between trade contraction and the participation of global production network; so that the economic phenomena become consideration in future studies.
II. CONCEPTUAL FRAMEWORK

A. Fragmentation Theory
Fragmentation theory was developed by Jones & Kierkowski (1990) , where an integrated production process is broken down into separate stages (production block) in order to optimize profits with specialization of production as shown in Fig. 2 . A multinational company will conduct a global production network pattern if the total cost efficiency can be obtained, by fragmentation of production into a smaller segment of production at a particular location, by considering the comparative advantages (difference of factor endowment) and economic scale & economic scope [6] .
The rapidly growing international production and distribution formation in East Asia are important and well known phenomena of the past two decades. The global economic trends can be well explained by the theory of fragmentation [10] . This is because the Fragmentation theory has contributed factors: Traditional trading theories such as Ricardian's productivity factor and Heckscher-Ohlin's price and intensity factor are still relevant to the fragmentation theory because the decision of the production block's specialization location depends on the comparative advantage. The fragmentation theory involves more than 2 types of goods (unfinished goods / parts and components); it is influenced by the relative cost and the service link efficiency between related countries. Thus, makes it more complex than the other theory. [3] . The service links in international trade according to Kimura & Takahashi (2004) are trade cost, investment, communication cost and coordination cost.
Based on production technology aspect, Lall, Albaladejo, & Zhang (2004) explained that fragmentation depends on 4 factors, that is technical divisibility, the intensity factor of the process, technological complexity of every production process, and value-to weight ratio.
B. Fragmentation in Economic Shock's
The trade contraction that occurred during the recession and economic crisis caused the instability of exchange rate, the decrease of demand for goods and excess supply of goods, so that producer countries tend to adjust production [4] [7] . Under such circumstances, a multinational corporation having a fragmentation pattern of production in the host country will consider to relocate one or more of their production blocks for adjustment, or even decide to stop production. This will affect the level of host country participation in the global production network; so that the country will tend to undertake various leeway policies in the framework of investment and distribution of their products to maintain the economic and trade stability.
III. DATA AND EMPIRICAL MODEL
Step-1 :
A comparative perspective of the host country was used as a model basis with relative production factors and service link factors as the main components according to the fragmentation theory of Jones and Kierzkowski (1990) . The empirical model to identify the determinants of participation made by Soejachmoen (2014) is still relevant in this study; so that it was used as a key reference. Some control variables reflecting the characteristics of the industrial sector was added and more precise data sources was used.
In principle based on Lall et al. (2004) , fragmentation can be realized if the cost saving of multinational companies has considered 4 factors of production technology; those are technical divisibility in production process, intensity factor of process, technological complexity of each production process and trade value to weight ratio. Each industry has different weighting scores to describe the characteristics. Of the four factors of proximity, trade value to weight ratios data could be obtained and was used in this study as proximity for the characteristics of the industrial sector. As Kimura's research, 
This study used trade data of intermediate goods (SITC Rev. 3) from 40 countries in Asia, Europe, America and Africa which were considered to represent global production and distribution patterns according to the research scope of Athukorala [3] . The dependent variable is the real export value of intermediate goods (including parts and components). The estimation used fixed effect regression with Least Square Dummy Variable (LSDV) to see the portrait of each country from 1988 to 2015 by regressing all industrial sectors. The industrial product classification is shown in Table I .
Step-2 :
Using the model specification in step I, the regression was done by structural break considering the condition of economic crisis in 1997/1998 and the economic shock in 2008/2009. Structural break was divided into three periods, first is in the period of 1988 to1997, second is in 1999 to 2007 and third is during period of 2009 to 2015.
IV. EMPIRICAL RESULT
A. Participation of Global Production Network
An estimation according to the methodology in step 1 was obtained from the fixed effect regression resulting items as shown in Table III . The discussion begins by looking at test results for all scopes of the industrial sectors during the period of 1988-2015. It shows that almost all independent variables have positive and significant relations to real export variables including Labor Cost and Real Exchange Rate (RER). This is in accordance with the results of the Soejachmoen (2014) which became the model reference on the determinants of global production network participation. 
LabCosti,t
Cost of labor, is the real labor wage for country i in year t.
RERi,t
Real Exchange Rate, shows the competitiveness of country i in year t.
TradeCosti,t
Trade Cost, is the export cost of product from country i in year t
TradeOpeni,t
Trade openness in the year t, ratio of total export and import to GDP from country i in year t Economic advancement of a country to improve export performance, proxied by GDP percapita shows significant estimation results (error rate less than 1%) in all estimation groups. The export performance includes export parts and components that reflects the participation of GPN. It supports the opinions of Athukorala (2011) and Kimura et al. (2007) which preferred to use the theory of gravity in their studies.
The industry characteristics reflected from the variable value to weight ratio (vtwr) empirically show significant differences in inter-industry constant values. The industrial sector of ICT (coeff. 0.230), has the greatest influence on the participation rate of global production network, followed by the transport equipment industry (coeff. 0.145), resourced based industry (coeff. 0.121) and machinery industry (coeff. 0.082), while the rest industries are shown in other manufacturing groups. So it can be concluded that industry characteristics greatly affect the level of participation in GPN. This further reinforces the opinions of the Lall et al. (2004) and Sturgeon (2010) .
The intercept of estimation shows a picture of the country participation level in the global production network. In general, among 5 ASEAN countries the highest participation level is Malaysia followed by the Philippines, Singapore, Thailand and Indonesia. Malaysia has a higher level of participation in almost all industries, except the transport equipment industry which is lagged behind Thailand and Philippines. These results support the results of Soejachmoen (2014) stating that the Indonesian automotive industry is left behind Thailand in the participation of GPN. -The *** sign shows a significant degree of error of less than 1%, the ** sign indicates a significant error rate of less than 5%, and the sign * indicates a significant degree of error of less than 5%
Source : authors
Countries in other Asian regions, China and India are at the highest level of participation in all industries. The strength of the Chinese economy is undoubtedly where the rapid development of industrial and logistics infrastructure are supported by labor skills with competitive wages in all industrial sectors. Meanwhile, India is a developing country with high GDP growth 2 that supports the linkages in the global production networks. Japan has spread their economy into many developed and developing countries. Domestic development is more on high-tech industries; observing the whole wide scope of the production networks is necessary to analyze.. Korea is experiencing rapid growth in the ICT industry and began to build their production networks in various countries; though sectorial competition with other countries still requires maximum effort, including with Israel and Russia. 
B. Effect of Structural Break in the Model
Intercept estimation results (with breaks) of each country which represent the country participation level in the global production network has been processed and resulted an order of participation as shown in Table V. In the 1st break period the order of participation rates from the highest is Malaysia, Philippines, Thailand, Singapore and Indonesia. In the second break period the order of participation rates from the highest is the Philippines, Malaysia, Indonesia, Thailand and Singapore. In the 3rd break period the order of participation level from the highest is the Philippines, Malaysia, Thailand, Singapore and Indonesia. In the table, the question arises whether the long-term participation rate of the Philippines is higher than Indonesia.
Based on the ratio of part and component exports to imports in Fig.2 , the import value of Indonesia in the 1st break period was greater than the exports value; yet the export rate was increased to slowly reduce the value of negative ratios. In the second break period the ratio jumped positively due to significantly reduced imports of parts and components after the 1997/1998 economic crisis. It can be explained that Indonesia had been de-industrialized since 2001 which indicated that Indonesia's manufacturing export value relative to GDP tended to decrease over time. In addition, the postcrisis capital of 1997/1998 affected the economic condition of Indonesia. (Nurunnisa & Hastiadi, 2017) . At the 3rd break imported parts and components returned higher than their exports. It is suspected that the imported parts and components were mostly assembled and marketed domestically.
V. CONCLUSION AND RECOMMENDATION From this study, it can be concluded that: 1. Industrial characteristics still greatly affect the participation rate of global production network with ICT industry (electronics and telecommunication) having the highest participation level, followed by transportation industry, resource based industries (rubber, metal, cotton and yarn, minerals) and machinery (Industrial machinery and generators). 3. The use of structural break in this research is very important to see the changes of participation rate in short term, and picture specific economic condition of a country in a certain period.
This research still has some shortcomings such as:
1. Export data used in this study are export reports from home countries. There is a possibility of bias in certain countries that export through 3rd party, for example Indonesia that often exports through Singapore. The use of export data sourced from import reports from destination countries may be applied in future research to avoid such bias.
2. This study has limitations to prove empirically the relationships of economic volatility conditions that affect the participation level of global production network. Showing the reverse direction where the participation rate of global production network affects the acceleration of the propagation of economic shock may be considered in further research.
